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Background
Rete mirabile is a rare vascular abnormality observed in humans. 1 It is reported involving both the anterior and posterior circulation with varying presentation and associations. Rete mirabile involving PICA is not reported previously in the literature. This report illustrates a rare case of PICA rete mirabile presenting as SAH.
Case presentation
A 55-year-old male known hypertensive presented to our emergency department with history of headache for 5 days duration with a progressive increase in severity and associated giddiness. On physical examination, he was confused with a Glasgow Coma Scale of E3V4M6 and a Hunt and Hess Scale of grade 3.
Investigations
The patient underwent a magnetic resonance imaging brain scan which revealed intraventricular hemorrhage (IVH) in the fourth ventricle and SAH in the posterior fossa ( Figure 1 ). No hydrocephalus was noted. The patient further underwent digital subtraction angiography (DSA) with 3D rotational angiography of cerebral vessels which revealed a dominant bihemispheric PICA from the right vertebral artery with a non-visualized left PICA from the left vertebral artery. The supratonsillar segment of the right PICA was divided into a tangle of small vessels which were ectatic and dysplastic, and they were reformed to form a single dominant trunk supplying bilateral cerebellar hemispheres ( Figure 2) . No aneurysm or early draining vein was noted. These findings were in favor of rete mirabile involving the bihemispheric PICA.
Treatment
Since the PICA is seen supplying bilateral cerebellar hemispheres, endovascular embolization of rete mirabile incorporating the PICA was not contemplated. Occipital artery-distal PICA bypass with surgical ligation of rete mirabile was a possible surgical option, and was offered to the patient. However, the patient was not willing to receive the bypass procedure. So, he was managed medically with anti-hypertensives for blood pressure control, anti-epileptics and oral nimodipine.
Outcome and follow-up
The headache improved gradually and he did not develop any deficits. Repeat imaging with a computed tomography brain scan in the same admission showed partial resolution of intraventricular hemorrhage and SAH (Figure 3(a) ). A repeat cerebral angiogram after a 6-month interval did not show any interval change in morphology of rete mirabile and no new aneurysm was seen (Figure 3(b) and (c)).
Discussion
Rete mirabile consists of a physiological network of small arteries or arterioles replacing a definite adult artery of the brain. 2 In humans, it is reported involving the internal carotid, vertebral and posterior cerebral arteries. Carotid rete mirabile (CRM) is a normal physiological network seen in few mammals and acts as the main feeder for the circle of Willis to regulate pressure, establish cerebral blood flow and prevent overheating of the brain. 3 In humans, CRM occurs when the internal carotid artery is hypoplastic or absent with collateral supply from posterior circulation or, rarely, in the external carotid system. The most widely accepted theory for CRM formation is a late regression of the artery. 4 Even though rete mirabile has been described in both anterior and posterior circulation, to the best of our knowledge, this is the first case in the literature of rete mirabile involving the PICA.
The PICA is a late phylogenetic acquisition that appears fully developed only in humans. The cerebellar rudiment is seen in very close proximity to the fourth ventricle at 30 AE 1 days of estimated ovulation age. At 12-14 mm embryo stage (35 AE 1 days), the only blood supply to the cerebellum is from the superior cerebellar arteries. At 20-22 mm embryo stage (44 AE 1 days), the PICA is difficult to identify from numerous small vessels supplying the posterior part of the hindbrain. At 20-40 mm embryo stage (from 44 AE 1 to 52 AE 1 days), the PICA is represented as a vessel ending in the choroid plexus of the fourth ventricle. 5, 6 The PICA usually originates from the intradural segment of the vertebral artery. It can also arise from the basilar artery as a common trunk with the anterior inferior cerebellar artery or from the extracranial vertebral artery at the C2-C3 level, ascending the pharyngeal artery, occipital artery, hypoglossal artery, proatlantal artery or, rarely, cervical artery. 7 The PICA is divided into medullary, vermian and cerebellar segments. Developmentally, the medullary segment of the PICA is derived from the lateral spinal artery and the vermian and cerebellar segments are derived from the coronary branch of the lateral spinal artery. 6 The rete mirabile formation in our index case occurs at the point of transition between the medullary and vermian segments, which in turn are from different embryological sources of development. The plausible hypothesis of rete mirabile formation in the index case could be due to degeneration of the transition segment during the late embryo period and abnormal development of the arterial network as compensation. The bihemispheric PICA is characterized by the solitary PICA supplying both cerebellar hemispheres and it usually arises from the dominant vertebral artery. 9 The proposed mechanisms for SAH in cases of rete mirabile are rupture of an associated aneurysm and rupture of dysplastic anastomosing vessels. 10 A review of literature by Paschoal et al. 11 showed that SAH was an initial presentation in 12 (34%) of a total 35 cases of RM. A ruptured cerebral aneurysm could be seen in half of these SAH cases, which were managed either by targeted endovascular methods or by surgical clipping. 11, 12 Conservative management was adopted in the rest of the SAH cases in which aneurysm was not detected, and they were followed up with serial imaging for any interval development of aneurysms. The index case did not show any aneurysm even in repeat DSAs. The presence of the reformed distal bihemispheric PICA from the rete mirabile arterial network precluded us from safe embolization of the fragile arterial network, which would result in infarction of the bilateral cerebellar hemispheres. One of the surgical techniques in managing pathologies involving the PICA is occipital artery-PICA bypass. 13 This leads to trapping of the pathological segment of the PICA and concomitant bypass for the preservation of distal flow. The theoretical application of the same technique was proposed in the index case by surgical ligation of rete mirabile and accompanying occipital artery-PICA bypass, although there is no literature evidence to support this procedure in this particular condition. However, the patient was not willing to undergo the procedure and opted for conservative management.
Learning points
Rete mirabile of posterior circulation is a rare vascular abnormality observed in humans.
To the best of our knowledge, PICA rete mirabile and its presentation as SAH is being described in English literature for the first time.
Rete mirabile may be considered as one of the differential diagnoses in evaluation of posterior fossa IVH and SAH.
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